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(57) Claim 

1- A multi-level digital data cozraxmication 
system including: 

at least one data cosaunication device 
comprising seans for processing digital data messages 
having address codes and data codes and for routine said 
data messages in response to instructional codes? 

means for storing digital data messages coupled 
to said processing means ; 

first means for connuni eating said data messages 
as first type radio frequency/ transmission signals; and 

second means for coriisiirii eating said data 
messages as second type radio frequency transmission 
signals ; 

said first and second radio frequency 
coaEur.icaticn aeans being cosafunicatively coupled to said 
processing Deans for selectively transmitting and 
receiving data messages to and from eacii cf said first and 
second radio frequency communication seans ; 

at least one first type data terminal device 
comprising first coaaunication aeans for communicating 



AU-8-3S2S2/S1 -2- 
641541 

said data aesssiges as said first type radio frequency 
transmission signals; and 

neans, coupled tc said first communication means 
of said dax:a- terminal device, for transducing data signals 
of data messages of communication between said at least 
one data cocaBunication device and said at least one first 
type data terminal device; and 

at least one data communication interface device 
comprising second means for communicating said data 
messages at said second type radio frequency transmission 
signals . 

36 ♦ A method of coaiauni eating data messages 
interactively by radio frequency transmissions among data 
terminal devices in proximity of one another and to a 
resote host computer, the method comprising: 

communicating data messages at a first radio 
frequency and at a low pever level between any selected 
one of said data terminal devices and a predetermined 
controlling device; 

re— addressing selected ones of said data 
messages received by said controlling device, at said 
controlling device, comaunicat ing said re-addressed data 
messages by said controlling device selectively to a first 
type transmitter for a low power level radio frequency 
transmission to a selected one of said data terminal 
devices and selectively to a second type transmitter for a 
high power level radio frequency transmission to the 
selected remote host, computer. 
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(S4)Tii3e: MULTI-LEVEL RADIO-FREQUENCY COMMUNICATION SYSTEM 



($7) Abstract 



A digital data communication system enables host computer to 
communicate with a gre3t number of data terrninais basing specified 
[unctions Communication from the host computer proceeds through a 
medium or long distance, high power transceiver and through 3 multi- 
plex system to one of a number of portable communication devices. 
The communication devices preferably contain internal power sup- 
plies, such as rechargeable NiCftd battery packs. The devices may be 
carried on a person's belt, or may be mounted within or on a service ve- 
hicle, for example, a forkJ:ft truck for use in warehouse operations or a 
merchandise delivery route vehicle. The communication devices are 
adapted to function as communication relay devices between the host 
computer and sel ected ones of the data terminals. Each communication 
! device includes a first type, low power transceiver to communicate 
j within a first channel and at a low power transmission icvel with a sc 
j lecied number of the data terminals which also feature such first type 
i transceivers Each communication device further includes a hizh power 
I transceiver to communicate within a second channel with the zranscdv- 
j er of the host computer A microprocessor operated address controller 
! allows the communication device to control low power communication 
i among the data terminal by receiving and re-trensmining locally di- 
! rected" communications. The controller and the controlling protocol 
: further relays data messages between the low power communication ie- 
! vc! and host computer, In operation the device receives data messages 
I en one of the transceivers and transmits them on the other, ine corn- 
cation device fanner may contain sufficient memory capacity to permit periodic batch type data transmission between the 
mouier and the communication device. The ability to switch from a high power, high precision and high cost transmission 
svstcm "0 a Tow Dower, low precision 2nd low cost transmission system at the level at which a great number of data terminal dt 
vices srs jsed provides system fiexibiiitv at 2 reasonable cos: 
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MOLTI-iaVSIi RfrDIO-FRSQUENCY C^ggOKlCATION SYSTHH 



BACKGROUHD OF THE INVEKTIOH 

1- Field of the Invention 

The invention relates generally to mobile data 
5 communications systems and sore particularly to data 
cozajnuni cations systems in which a radio link is 
established between a central computer or data processing 
station and a plurality cf selectively addressable 
communications substations, 

10 2. Discussion of Prior Developments 

The prior art has developed to a state in which 
radio links between a central computer as a central data 
processing station and a plurality of substations is 
becoming r *ell established in the art. Portable, hand held 

15 data terminals are coupled via RF (Radio Frequency) 

tireless data links to a transceiver and a multiplexing 
station and such a central processing station. The hand 
h«I data terminals are used, for example, for restocking 
merchandise items, thus, in the larger sense for real 

2 0 t*3&e * nvenfcorv control and pricing of merchandise items 

Miller et al. entitled ^Transaction Control Systen 
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Including Portable Data Terminal and Mobile Customer 
Service Station"', ^^==3^t^ ^ 

•saaa^ioa^ at least one of the hand held data terminals is 
5 replaced by a portable customer service station which 3nay 
include multiple components which are selectively 
addressed by the central processing station to print 
customer information at the portable customer service 
station, based on data input© received from one or more of 
10 the hand held data terminals in the disclosed transaction 
system. 

Other uses of centrally controlled operations 
relate to improvements in the delivery or service route 
business. In operations relating to delivery service, a 
15 delivery vehicle say contain a printer module which is 

counted within the vehicle and which either may be powered 
by the vehicle or it may be battery powered and, hence, 
self-contained. The printer module may have associated 
therewith a terminal cradle.-^aaefe^^ 

j^^-wSs AfKte A hand held data terminal may be inserted into 
the cradle. The insertion of th© terminal communicatively 

25 couples tfca terminal to the printer to enable the terminal 
to trastsfer data to the printer. This type of operation 
allocs the ro&te driver fcc use the hand held data terminal 
to complete a transaction at a cuctosmr's premises, enter 
a record c£ the completed transaction into the terainal, 

3C and use some of the entered information of the transaction 
record in a data transfer to the printer module to 
generate a printed invoice or waybill to present to the 
customer on the spot for acknowledgment and for the 
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customer's records* The data terminal in such an 
operation may be of a batch type, in which the data 
terminal retains all transactional information 
regarding a plurality of deliveries in self contained 
5 memory, until the delivery route has bsen completed. At 
this time the collected data may be transferred from the 
data terminal via a hard-wired data link to a central 



10 Miller et al. further discloses a vehicle data system 
which expands the use of the hand held data unit to 
address a plurality of data devices which may be 
selectively installed and used in a service vehicle. The 
system may include at least one hand held data terminal 

15 which may be temporarily removed to gather data from 
outside of the vehicle, in a manner similar to that cf 
the delivery route operation, Ac a particular example, a 
fork! if t truck is disclosed as a vehicle the operation of 
which is being advantageously affected by the vehicle data 

2 0 system. Through the data system an operator of the 

forklift vehicle may receive operating instructions on a 
real time basis . 2ach of the plurality of data devices 
may be selectively coupled via a vehicle-resident local 
area network (IAK) to other data devices as addressed, for 

25 example, by a controller. The referred-to copending 
application further discloses a portable hand held data 
terminal which say contain programming to act as the LAN 
controller aftd may be removably received in a mobile mount 
adapter of the vehicle LML Alternatively, an RF modem 

2 0 may be couplsd to the LM* and contain trie network 

controller and further couplo the LftSI data bus with a. 
stationary host central data processing station. The RF 
modem *ould be able to periodically supply data from the 



mrocessing station. 

The referred to <as 
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hand held data terminal and fr-^ various other LAN-coupled 
data terminals or measurement devices to the host station, 
similarly^ the host station ©ay supply data to a data 
terminal , such as a printer as needed • 
5 The above-described system of the Phillip Killer 

et al . y^^^'^^S^g^^^ mclud<as a further enhancement 
in that any of the described data terminals, such as 
vehicle operation measuring gauges or the vehicle mounted 
printer, ar© selectively coupled to the LAN only when 
10 fully functional, and are otherwise not recognized as 
being present as part of the IAN. Though more flexible 
than state of the art fixed device installations, the 
operational flexibility of such a system is limited by the 
configuration of the installed in the vehicle. Data 
15 terminal adapters for a predetermined nusaber of data 

terminals or peripherals nust be configured to allow the 
system to serve a particular need. Sven though vehicle 
LM systems for the predetermined number of data devices 
are known to simplify wiring of the vehicle, the desired 
2 0 flexibility p^rsittad under the disclosed vehicle data 
system would again increase the complexity of locating 
data terminal adapters to selectively include various data 
terminals - 

SUM3&RY OF THE IHVZNTXOff 
25 It is therefore an object of the invention to 

provide a portable data system with the ability of bei^g 
selectively enhanced without a nead for pre- installed 
firing to support any such selective enhancements . 

It is an additional objact of th© invention to 
30 provide for selective placement of data terminals within a 
functional environment of a L&N controller without the 
need for a plurality of pre- installed data terminal 
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adapters to receive such data terminals at any selected 
location relative to the LAN controller. 

It is a farther object of a particular aspect of 
the invention to provide versatility to a Bobile XAN, such 
5 as a vehicle-resident 1AK, to enable data terminals to be 
selectively added and repositioned without rocnuirfct&fcnts 
for changing the wiring of such mobile L&K- 

It is yet another object of the invention to 
provide a portable , hand held data t^eminal which permits 
10 scanning, display of data, printing, communication to a 
remote host computer or cantral data processing station, 
and other functions without an increase in size relating 
to such a diversity of functions* 

It is still another object of the invention to 
15 provide a means of tirelessly coraaunicating between a 
portable hand held data terminal and a plurality of 
peripheral devices dedicated to such portable hand held 
terminal. 

In accordance with the present invention, a 
20 mobile communications systes includes a dual RF 

transceiver coasaunication device and has a first type RF 
transceiver means and second type RF transceiver means. 
The first type RF transceiver scans is operative to 
transmit and receive first type SF signals for 
25 communicating with at least one of a plurality of first 

type data devices. Each data device includes a first type 
RF transceiver operati% r e to trarsnit and receive the first 
type RF signals. The second type RF transceiver Beans of 
said communication device is operative to transr^it and 
3 0 receive second type RF signals for communicating with a 
remote transceiver. The remote transceiver is operative 
to transmit and receive said second type RF signals and is 
coupled to a rsnote data terminal. The remote data 
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terminal nay be a central data processing apparatus, such 
as a host computer. The renote data terminal may, in the 
alternative, interact with the r&cote transceiver, and a 
second, long range remote transceiver to relay data over 
5 yet greater distances to yet a further long range 

transceiver. The hierarchical data wsaauitications system 
thus allows the first type data devices to be 
communicatively coupled tc the further long range 
receiver- Advantages are realised in a large area radio 
10 frequency communications net, which is operative with a 
great number of relatively low cost devices at an outer 
working perimeter of the system In that the low cost of 
the first type RF transceiver means in conjunction with 
avoidance of installation costs and maintenance of a fixed 
15 firing systen tends to provide a more cost effective and 
^ore flexible coimunicaticn cystes, cost savings may be 
realised at the outer working perimeter of the 
communication system. The second type RF transceiver 
xraans having? a longer transmission range than the first 
2 0 type RF transceiver means ssay comply with more rigid 
transmission specifications. 

In accordance with a particular aspect of the 
invention, a portable dual ?Jf transceiver ccia&iuiication 
device having transceivers of the first and second types 
25 is cozeminicat ively coupled by a radio frequency 

transmission link of a first typs to at le&st one data 
terminal device including a transceiver of the first type, 
and is conauaicatively coupled by a radio frequency 
transmission link of a second type to a repute , fixed base 
3C station. 

L method according to the invention includes 
ccsauaieating at a first type radio frequency between at 
least one mobile data ccssaun i cat i on device and at least 
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one modular data terminal device. Such data messages at a 
first type radio frequency betveen are relayed by such at 
least one data terminal device to a base station at a 
second type radio frequency. The data cormunication 
5 device may selectively extract predetermined data fron 
received messages and relay only selected data between 
said base station and said at least: one modular data 
terminal device. The data communication device may 
further communicate with a plurality of nodular terminal 
10 data devices and redirect selected data as data messages 
among such plurality of -nodular terminal data devices. 

BRIEF DESCRI PTION OF THE DRAfrfXNGS 
The Detailed Description of the Invention will 
be best understood when raad in reference to the 
15 accompanying drawings wherein: 

FIG 0 1 is a schematic representation of a 
multi-order radio frequency communication system 
illustrating in block format major elements of the 
invention? 

2 0 FIG. 2 is a simplified schematic diagram of an 

alternate embodiment of the invention; 

FIG* 3 is a block diagram of laajor components of 
a communication device including features of the present 
invention; 

25 FIGs* 4 and £ are simplified representations of 

uses of the communication device shown in FIG* 2 and of 
data terminal devices embodying features of the present 
invention; 

FIG. € is a fioy diagram shoving operational 

3 0 steps of a communication device in accordance vith the 

present invention? 

FIG, 7 is a simplified representation of a data 
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terminal device including features of the present 
invention; 

FIG. 8 shovs a schematic diagram of a further 
asibcdizierrt of the present invention? 
5 FIG. S is a simplified representation of details 

of a ccsaunication device in accordance with the present 
Invention enabling a dat^ terminal device to be 
temporarily coupled thereto; 

FIG, 10 is a schssxatic representation of another 
ic eaoodizaent: of the present invention; 

FIG. 11 is a simplified representation of a data 
entry device for illustrating certain features of the 
invention ; and 

FIG o 12 is a pictorial representation of a 
15 receptacle for the data er.try device shown in FIG- 11. 

DETAILED DESCRIPTION OF THE XHVZNTIQy 
Referring noif to FIG, 1, there is shovn a 
multi-order or multi-lev©! s&obil© data coKssunication 
system or data systes designated generally by the nuaeral 
20 10. Tr?& tens ^mobils 77 applies to certain user devices of 
the data srysteic 10 , in that they arc: either portable in 
the ssns-a of frying s^iS -contained by being internally 
•oc^erad, or by bei^g of a convenient sisa. and adapted to 
being carried about by an oparator without effort , or 
2Z having both, cf th& abova cbxiractaristics. Far nost 

applications of th® data systan 10, the tsra ^EObile" doas 
not apply to~a data station (*DATA STATION*}, also 
identified hy nvsasr&J il. The data station 11 is 
reorsssmta-tivs of a central data processing station, 
typically refarrsd to as a ^host*, namely a host computer 
11. Th# host cenputsr 11, though certainly capable of 
being mobile as r&fsrrsd to herein, is typically 
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s-tacionaiT and would normally be located in a central 
location. The host computer 11 say be a mainframe 
computer or one of a new generation of hi<& capacity desk 
top computers. In any case, the host computer 11 is 
5 intended and expected to be of sufficient processing 

capacity to serve the needs of the data system 10. While 
the data system 10 as further described herein may 
communicate with a mainframe such as the host computer 11, 
the host computer 11 need not be part of the data system 
10 10, as herein further described, for the data system to 
function in accordance with the invention. 

The host computer II typically may be coupled 
via a typical communication I in*, such as a communication 
cable or optical fiber data conductor 12 to a 
15 communication interface 15. The term "cosaunica-ion* as 
used herein applies to sending and receiving digital data 
massages. Communication may taice place through such data 
conductor 12 or via radio frequency transmissions and 
receptions. When a data jsessage is described as being 
20 transmitted from one aevice to another, an established 

link is presumed. However, though & message is generally 
received by all terminals operating on the same frequency, 
selective addressing precludes processing of a message not 
addressed to a particular terminal. Therefore, the term 
25 "communication" also includes "selective communication'. 

The above cousauni cat ions interface 15 say be 
located in proximity of the host computer 11 or may 
somewhat remotely located at a convenient site for 
expedient transmission and reception of data messages. 
. 3C The communications interface 15 preferably consists of a 

communications multiplexer module 16 end a transceiver 17. 
The transceiver 17 is, in tne described embodiment of the 
invention, a frequency modulation ("FK") transceiver, 
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capable of operating on a frequency band allocated by the 
Federal Communications Commission to industrial FM 
transmissions. (Alternatively, a spread spectrum 
transceiver stay be used,) The transceiver 17 is referred 
5 herein as having a high power transmitter and 

corresponding receiver module. Typical ^ranges" over 
which such a transceiver can effectively transmit xiay be 
to five thousand feet or even longer. Transmission 
standards established by the Federal Ccnnunication 
ic corinission are, consequently, strict* Hence, tolerances 
on components used are narrowly defined* Manufacturing 
costs and quality assurance procedures are moderately high 
to meet or exceed the required transmission standard. The 
term "high power* is used as a relative tern to identify 
15 and distinguish one type of data transmission operation 
with respect to another type of transceiver Ktodule of a 
data communication device 13. 

The communication device 13 also includes a 
transceiver 17 having the high power transmitter nodule. 
20 Consequently, the transceiver 17 of the ccrarrunications 
interface 15 is capable of communicating along a 
communication link 19 between antennae 20 and 21 of the 
communications interface 15 and the couosun i cat ion device 
IS, respectively- The communication link 19 represents 
25 the high power transmission link. The respective 
transmission module, the transceiver 17, require a 
relatively substantial anount of poorer considering battery 
operation. <£he ccCTaunication device IS, as herein 
described, is generally ^portable* 7 or ^Eobile* 7 . A self- 
30 contained pofe/er source is, hence, of sufficient weight to 
warrant the caaauriication device IS to hava provisions for 
being carried on a belt 22, whan the device is to be 
carried about by a person as, for e^a^ipie, in FIG. 4. The 
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corssunication device IS may also vehici e -mounted , such 
as in a route delivery track or en £ fornix t truck for 
use in warehouse operations* When soxmted in a truck or 
on a fork! if t the ccrasmication device IS ©ay conveniently 

5 be powered by resident vehicle power. 

It should be noted that the antennae 20 and 21 
are represented schematically by typical triangular 
antennae symbols in distinction to a ay*2holic 
representation of another antenna 24 of the ccmunication 
10 device IS, chovn as £ stic3c vith a rounded end. The 

antenna 24 represents the antenna ox what is referred to 
herein as a ^lov po^er^ transceiver 25, a transceiver unit 
functional vith first typs radio frequency transmissions, 
preferably lev power type transmissions in comparison to 
15 that of the transceiver 17. The transceiver unit 27 could 
then he characterized as having second -type radio 
frequency transmissions or comparatively high power 
transmissions. As will become apparent frcn the following 
description of the respective functions and nodes of 
2 0 operation of the transceivers 17 and 25 , their respective 
cosasun legations should desirably not overlap. The 
transceivers 17 would consequently operate nsLng a 
communications channel different fros: that of the 
transceivers 25. Different channels iarply different 
2 5 frequencies cr modulation methods. Nevertheless, a single 
antenna say be used for both the high power and low power 
transceivers 17 and 25, such that the antennae 21 and 2 4 
are shovn ^ being different primarily to distinguish the 
high paver and lev pover transceivers 17 and 25 froa each 
2: other. 

In contrast to the high pover transceiver 17, 
the rransnissicn range of the lev power transceiver 2 5 is 
shore. The' typical Ice pover transmission range say be 
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between ten and fifty feet, and the zxaxiaaim range of 
transmission may be limited for example to no more than 
few hundred feet. For such lower power transmitting 
devices, cennunication standards are nore relaxed. 
5 Consequently, the transceiver 25 can be manufactured for 
much lower cost. The economics of the multi-level 
communications syster. are based on cost advantages which 
substitute the transceiver 25 fcr typical firing- A 
greater number of devices operating at the first or lowest 
10 level of the hierarchical communication system can amount 
to significant cost avoidance with a corresponding 
increase in flexibility within the system 10. 

The counsunication device IS is described herein 
as a aobile or portable device- FIG. 1 shows 
15 schematically a convertible pover source 26, including for 
example a rechargeable type NiCad battery with desirably 
supporting circuitry to permit alternate power to be 
supplied and to control a recharging operation. The power 
scarce or battery 26 saay be housed separately or be 
2 0 ir *:luded in a coraon housing 27 with thfc communication 
device 13. The battery may be coupled to the 
communication device IS in a typical rsai-ner to power both 
the high and lo r c? paver transceivers 17 and 25, 
respectively , as ve.L.1 as a cozmunicat ion module {"COX") , 
2 5 also identified by the nwaesral 23. The caaarunication 
sio&uic 23 of the ccosunication device IS preferably 
includes such data modulation and demodulation circuits as 
are typically used in converting digits! iata signals into 
signals for transmission by either transceivers 17 or 25. 
30 The co^unication module 2Z nay furtner include 

identification and address circuits for implementing a 
protocol fcr a L^ocel Area Network ("LAN*} . 

in reference to JIG, 3 , there is shevn a block 
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diegran of aajor functional blocks which may be separately 
identified in describing the operation of the 
coasiunication device 18. In addition to the high and low 
power transceivers 17 and 25, and the coaaaun lection module 
5 28 , rhs? communication device 18 is nicroprocessor 
controlled, and includes a processor circuit or 
microprocessor 29 (*HICRO PROCESSOR") of a type having the 
capability of addressing two separate radio frequency 
transceivers, such as the transceivers 17 and 25. 

10 Typical state of the art microprocessors have 

the capability of processing date messages. The term 
^processing' 7 as used herein includes a sequence of 
operations, typically controlled by an instructional 
program- The instructional program nay be referred to as 

15 a ^protocol* 7 . Data messages may contain one or acre 

address cedes, also instructional codes, and data codes. 
The microprocessor 29 has the capability of reading and 
interpreting £ received dat^ lasssage* The microprocessor 
29 typically responds by identifying an address or 

20 instructional code, storing the address or instructional 
code and the received data codes, storing the jaeaory 
addresses of stored information, and by acting on 
instructions to assemble data messages and send such 
assexibled d&t& messages to an assigned device* More 

2 5 specific operations relate to controlling the lov power 

cosun ica t ions in general 9 and to b& available, on 
comz&zid, to rac«aivo ffrosa and tranes.it to the high power 
coimusiicsticn 1-svel, To avoid interference between local, 
low payer ceasatinication .and long r&nce, high pover 

3 0 coraaunicatien, different channels say typically be 

assigned tc 1^ power and high pover transmissions. 
However , tc avoid interfering data ccscaunicatior, 
transmissions on the local, lev power level, the 
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communication device IS may disassemble received data 
messages and readdress portions thereof with another 
address code for retransmission on the local level to the 
designated data terminal device. Other portions of a 
5 received data message nay be assembled into another data 
message to be transmitted to another data terminal device 
on the local , low power level- Collectively the 
operations arc referred to as "processing". In the 
specific environment of the communication device is the 
10 processing functions say net differ such in number fron 
those of the host computer 11. However, they are 
dedicated to the specific purpose of relaying information 
between the lo** power and the high power data 
communication levels. 
15 in the architecture of the communication device 

13, modifications are possible within the scope of the 
invention . It may, for example, be desirable to use two 
separate, concurrently operating microprocessors 29 in 
substantially parallel operation, each to control the 
20 operation of a respective on© of the -transceivers 17 and 
25. The operation of the microprocessor 29 typically 
includes a randos: access seaory module 30 (^Tl&H*) for 
temporarily storing address codes, temporary control codes 
and data extracted from received data messages. The 
2 5 storage capacity of the -£ssiory module 20 may vary, 

dep^ding on the demands made o& stored information and 
the type of operation desired- If information received, 
via the lofc? po^er transceiver 25 is to be uploaded to the 
host computer 11 only periodically as a batch 
30 transmission, then a greater storage capacity for the 
sesory scduis 30 is desirable. If, however, data are 
relayed through the communication device IS on a real time 
basis, then a comparatively csiailer senory capacity in the 
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memory module 30 may suffice. It may also be desirable to 
use the data processing power and capacity afforded by the 
microprocessor 29 and memory 30 to provide date processing 
within the coraaunicaticn device IS. Data are routed 
5 between the described functional circuit modules by a 

typical data bus 31. Also coupled to the data bus 31, the 
eomunication device 18 vould further comprise a read only 
■aeffiory 32 ( ""ROM- ) . The menury 32 typically contains 
predetermined or fixed information , such as the operating 
10 protocol for receiving and transmitting data messages, 
eictracting address codes from data messages, extracting 
data fro33 data messages, routines for temporarily storing 
address codes and data, and various other routines as will 
become apparent from a description of the operation of the 
15 data system 10. In a particular embodiment of the 

invention as described in reference to FIG. 1, the read- 
only memory 32 would include operating instructions to the 
microprocessor 29 as protocol for the operation of a IAN 
in accordance with the present invention. 3y 
2 0 incorporating the referred to IAH control or na3ter 

protocol in the sseisory 32 of the communication device 18, 
the coaiaunication device IS becomes effectively a LAH 
controller for a number of data terminals 33 through 39 as 
shewn in FIG. 1. Typically, a L&N type operation permits 
2 5 data terminals within the ZAK to cosEaunicate on an equal 
level anong each other. Accordingly, all transceivers 25 
beinc: part of the sr^ae U>3* •ejould operate on the sane radio 
frequency or. channel. Thus 3 typically a transmission by 
any of the transceivers 25 aay be received by all other 
30 transceivers vithin the l*he typical 1AK type 

operation a^ong the data terminals* such as the data 
terminals 2? through 39 is altered in accordance with a 
preferred e^bodinent of the current invention. 
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Accordingly, the communication device- ie controls 
communication among the data :eminals 33 through 39 by 
functioning as a communication relay device to 
selectively , by specifically addressing, re-transmit data 
5 massages received fron one of the data terninals 2 3 

through 39 to another one thereof* Th& data message must 
be re-addressed by the IAN controlling protocol, lest the 
data message be received by the receiving data terminal 
device upon its first transmission fron the originating 
10 data terminal device to the communication device is . 

Input and output signals are translated from or to such 
initial data signals to or from data messages of 
cozCTunication between the respective communication device 
13 and a sslactod and specifically addressed one of the 
15 data terminal devices 33 through 33. 

The data terninals are particularly identified 
as specific examples of various data terminal devices 
Hhich nay be coupled to function aa a oysten as herein 
further described* In general f a data tcrainal is a data 
20 transducer. For example, the identified data terminal 
devices may b# data incut devices, data output devices, 
both or evstr. a coisbinaticn of a plurality of such devices. 
Whether they are data input or output devices, the data 
terminal devices "transduce* 7 data frcn one fors to 
25 another. & dats output device would racaive data fron 
within the systes and display the. data as an output of a 
different fern. In particular, a card reader 33 ("cAftD 
HE&DES 0 } p a scanner 34 (*SC&KH3R*) , a keyboard 35 
("KEYBOARD*) and scales 36 would h£ typical 

3 0 data input devices, in that data axst obtained by such 
devices frcr. scurcss external to ths systoE 10, to ba 
^transduced* sr translated by the devices into digital 
binary data signals which can bo corsrunieated by 
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electronic transmission within the system. The scaler 34 
aav read various types of indicia, such as bar codes 
characters or text, or capture signatures. Though the 
above input devices may primarily direct data into the 
5 system, address cedes aay nevertheless he received by -he 
< aw t device. Consequently, father tfc. primary data 
ItreaB is in one direction only or in tvo directions, the 
process of transferring data either to or fro* a devxee xs 
referred to herein as data communication. 
1Q card reader 33 could in a sost ceronon 

oxaaoie be a magnetic stripe reader for reading 
genetically encoded identification data of a hank charge 

M - f Q r translating such data into 
card or creait care- ana — ^ J 

digital signals. The scanner 34 my be a typical laser 
15 cede reader or other label reader for identifying 

marked codes on merchandise ite^s (not shovn) , and for 
.iso translating such identified codes into digxtal binary 
coded data signals. Various models of such laser scanners 
34 are knam and are co^ercially available. The Keyboard 
po *5 taav be an alphanumeric keyboard of standard sxse .or a 
* eo^er or typewriter, or it be an alphanumeric 
Aboard cf compressed sise, as used *ith respect .o 

, terminals- The keyboard 35 may, 

portable, kana held d**a vcrui^-u * 

* «o 8 in»lv at numeric taayboard including possibly 
of course ( be S impi* <- * 

t»noe r-,"ch as addition or other 
25 certain function Keys, s.~c^ ub 

3 ^ sce -( so 3S ara contemplated to be 

instructional cooes, ^n© - C, - 8J 



■ '5- i ! *ci.' 



...'electronic scales, an output of which is 

coital signal transmission. 
coi2j3unxc«sie ^2 **- j 

in distinction over the described data inpu*. 

, . ^, ,„ v , grvg the printer 33 are data output 
30 devices, to* display 3? s n to uic 

-° * . . „. «o ^.i s »i B w. which aay 

devices. The display 37 say oe *n »- _ * 

«,.*ou* screen of several lines tor displaying 
0 „- it aa v be one cf several known 
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luminescent data display screens including a typical 
cathode ray tube. For reasons of portability, an LCD 
display screen is preferred because of typically lower 
po^er requirements -with respect to other display screens 
5 in the operation off such a device. The printer 38 aay be 
a themral printer- The described dai^a output devices 
receive data as binary data messages and translate such 
messages into typically alphanumeric display character 
messages, hence into human ^readable messages * The printer 
10 38 say also be a bar code printer, translating the 
messages into machine readable format* 

In reference to FIG* 1, the described data input 
and output devices and the alternate data terminal device 
39 ALTERNATE*) are uniquely characterized in that each 
IS includes one of the low power transceivers 25- Each of 
the data terminal devices 33 through 39 also includes the 
coseunication circuit 28 or similar circuitry for 
modulating and demodulating data messages. Each of the 
data terminal devices 33 through 39 desirably also 
20 includes a microprocessor and stored protocol as well as 
random access sensory, as shewn by the microprocessor 29 , 
the read-only memory 32 and the aesaory -0 in FIG. 3, 
except that only tbfc single transceiver 25 is present and 
programed to be addressed . Each of the data terminal 
25 devices 33 through 3§ preferably alse includes a self- 
contained pc%?er source 40, as indicated by the stacked 
block representation in l. 

Because of a loner power requirement of the 
transceiver 25 with resect to the transceiver 17, the 
3 0 power requirement for the transceiver say be small, in 
comoarisan to 'the pener requirement of the corresponding 
data terminal device- Since the po^er source 4 0 is 
adapted to serve the needs of both the data terminal 
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device &nd the low paver transceiver 25, the pCM&z source 
designated 40 may vary in size and storage capacity, 
depending on the type of device -to fre served, and vill fee 
generally sz&ailer than that of device 18. In a particular 
5 aafcoaiaawrt: illustrated in FIG, 9, the data terminal device 
39 cozaprisss a combination of input and output devices, 
and in particular the functional Keyboard 35 and the 
functional display 37. Because of th© typically low power 
requirement of both keyboard and display, the najor pover 
10 consuming device is the transceiver 25. A criterion of 
-che hand held date terminal device 39 as configured is an 
optimally minimal weight. PIG. 9 consequently shows a 
configuration in vbieh the communication device 13 is 
belt-carried &nd comprise?® a high capacity self-contained 
15 power source 26. The caiasrunication device IS is 
configured to include a guide track 41 and contact 
elements 42. The data terminal device 39 features & 
complementary guide track 43 and contact elements 44 
complementary to the contact elements 42.. The 
20 communication device IS together with the high capacity 
battery or power source 36 has comparatively much greater 
weight than the data terminal device 39, as configured as 
hand hald data terminal. Between uses, the operator may 
temporarily &^at the data terminal 39 on the guide track 
25 41 of th® ccmsimication device 13 vbich foras £ holder for 
the* data terminal. SShile the data terminal 39 is seated 
£3 described, the pover source 40, such as a NiCad battery 
of smaller capacity than, the pover source 26, ss&y he 
recharged by the power source 26. The self -contained 
so power source, of each such data terminal device 3 3 through 
39 isav in soae user configurations advantageously be 
replaced by alternate external pwsr supplied fros 
available line sources- This say b<s particularly 
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desirable when the data terminal devices 33 through 39 
bacome functional units of a service vehicle, such as a 
typical route delivery vehicle or a typical warehouse 
vehicle, such as a forJclift truck (not shown) • while it 
5 iLay be desired to provide such connectible external power 
and the respective power wiring # such wiring is 
nevertheless more simple than the provision of a vehicle 
installed LAK. Power supplied to each of the data 
teriainal devices is preferably of the same voltage, such 
10 that the power connectors are typical and nay all be of 
the same type* This is different with respect to data 
communication wiring which may need to differ depending on 
what type of data terminal is to be installed. 

With respect to radio frequency data 
15 communication, the protocol stored in each respective one 
of the memories 32 is capable of identifying the 
respective data terminal device as to its characteristic 
function when placed *on line*" Thus, each of the data 
terminal devices 33 through 39 have the capability of 
2 0 becoming integrated into the LAH upon b&coning functional. 
The distinction over a L&K is that the typical hard wiring 
and teminal adapters are eliminated. 

An immediate advantage is that products 
fundamentally dissimilar in a mechanical sense can be 
25 added. fc$ another data terminal device 39 with a 
previously not. anticipated mechanical configuration 
becomes £ desirable addition to the previous &ysten, such 
davic® sw>y added via the low power transceiver 25. The 
transceivers 25 become ^connectors* 7 for coupling any such 
20 additional devices into the system- Tfcs* L&K, as described 
herein within the scope of 'this invention could therefore 
be referred to as a "virtual* LAN* Though an issaediate 
distinction, "She elimination of 'the firing, however, nay 
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not be the most significant advantage of the wireless IAN. 
Instead, a raj or advantage is seen in an increased 
flexibility to adapt the presence of functional units or 
data terminal devices to serve a particular need with 
5 essentially no other effort or cost than that of the added 
device. Product innovations can be saade in which the new 
products need not be bound by physical compatibility 
constraints* The referred to flexibility extends to both 
additions and deletions of functional units such as the 

10 data terminal devices 33 -through 39. Any one of the 
devices may be deleted from or xaoved within the data 
system 10 and assigned to another user location. The 
described functional exchange further includes the ability 
to exchange any defective data terminal device 33 through 

15 3 9 for a functional equivalent. If it Is dasirable for 
several of the described LAN systems to coexist in 
proxinity different operating channels may be chosen. For 
each LAN it aay be desirable to provide each of the data 
terminal devices 33 through 39 with a removable cartridge 

2 0 45 which znay contain the laexaory 32 with data identifying 

the data terminal device nith a particular L&N, as shown 
in FIG * 7 with respect to the data terminal device 39 

ALTERNATE*) . The cartridge 45 say also contain a 
dedicated cosffiunication circuit or pro-gran to assign or 
25 configure a predetermined cosaunieation channel to 
establish the desired coscsunication link between the 
respective device 33 through 32 and the corresponding 
coassunicatior. device 13. Electrical contact elements 46 
which cay be disposed on the cartridge will be urged into 

3 0 contact with complementary electrical elements (not shown) 

located within the respective data terminal device* 

The data terminal device 39 may be any of a 
number of devices including, or other than, the data 
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-ceroinal devices 33 through 28 already descried in 
detail. As &n example of s data terminal device 39 ether 
than those already described, reference is nade to a 
nobile vending systcsu in a ssobila vending system, such 
5 as a delivery vehicle for delivering pizza or ice cr<*am or 
any other route delivery operation, ti* driver may be 
likely to handle significant a&orats of cash- In such an 
operation & truck- mounted cash drawer may be desirable - 
The alternate data terminal device 39 may consequently 
10 rapresent a cash drawer- Then alternate data tarninal aay 
also be a transducer of data relating to the operation of 
the vehicle itself, for exanpia, providing data records on 
the nunber of Jailer driven or on fuel consumption. As 
another example, thst alternate data temir.al device 39 3iay 
15 be a portable data entry teminal which ^ay be used by 
decr-to-door vending or polling operations. Dsta are 
•entered by such a portable data entry teminal and are 
isaediatelY transmitted to the cor^un ica t i on device 13. 
The coE2:unication device IS itself may be b«lt-carried by 
20 an operator, as shown in FIG. 4, or it r?ay othervi.se be 
xcunt^d In a vahiclffi parked in ^rosiaity. In the latter 
example, the data teruinal device 39 say include the 
already d^scrib^d circuit functions of keyboard and a. 
display device. Tb© device 33 would nevertheless be 
25 considered viChin the LAS as a singles data terminal 
devica. as a data terminal featuring a keyboard and 
display f th& device dees include both data input and 
output functions and would be recognised as such by thss 
respective coinsunication device IS* 
3 0 & particular adv^ntags of the data terminal 

device 3S over stats of the art terminals is that data 
storseta and other functions say be ainiisised by removal 
fros the hand-held device to a: self -con ~£,insd data 
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terainal device of the IAN. Extensive portable co-cputing 
power or customer information storage devices j&ay, for 
e:tasrDle, be carried in another data teminal device 39 on 
the belt of the operator. The data terminal device 39 may 
5 use the data storage capacity and processing power 

afforded by the communication device 13 , or communicate 
via the coscaunicaticn device 1.8 with -the host computer 11. 
Thus, FIG. 4 shewing the coiasunication device IS carried 
on the belt of the operator could also show a data 
10 terminal device 39 carried by the operator in a similar 
nanner . FIG. 5 shows an alternate embodiment in nhich a 
data terminal device 39 is belt-supported and carried by 
an operator. The data terminal device includes a 
separate, hand held data entry aodule 47 which is coupled 
15 to the data terminal device 39 by an electric cord 48. 
The data entry module M depicted in FIG- 5 includes a 
keyboard 49, a printer 50 , a display screen 51 and a laser 
scanner 52. The pover source 26 for the hand held 
elements of the data entry module 47 is preferably located 
2C with the transceiver 25 on the belt of the operator - 

ether supporting circuitry, to the extent possible, such 
as saacry modules, and any other elements nhich are not 
needed in the hand held nodule 47 itself, are also 
contained in the device 39 as carried by the operator's 
25 belt, hxi advantage is a ninisal Height without loss of 
functions with respect to etete of the arc data terminals. 
State of the art terminals "tfhicfc include such elements as 
~ >eyboard and display as vail as a printer and laser 
scanner traditionally have had substantial hand-supported 

3C weight and size. 

Referring tc FIG. 2, there is shorn alternate 
embodiment of *;he data system 10 as described in substance 
w i Z '^ respect tc FIG. 1. In particular, the cosaunicat ion 
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device 18 shown in FIG. l has been modified in that the 
referred to LAN control protocol has been rc^^ved to 
result in the communication device designated by the 
numeral 55 in 2. The cca2iniur*ication device 55, except 

5 for not having the capability of functioning as a LAK 

controller, includes all cf the functional elements of the 
CQEGunication device 18, as described in reference to FIG. 
3. Thus, in order for the LAtf to function, one of the 
data terminal devices, identified by the numeral 56, 
10 becomes a LftH controller. The LAK controller 56 includes 
as a component of the data system 10 the described 
functional elements typical of a data terminal device, 
namely the transceiver 25, the coEcaunication module 28, 
the microprocessor 29, the nemory 30 and the read-only 
15 memory 32, fictionally coupled as in FIG. 3, except for 
the high power transceiver 17 and its support functions. 
The use of the separate L&K controller 56 results in an 
advantage which frees the communication device 55 froE 
continuous contact with other data terminals of a 
2 0 particular LAK, such as identified generally by *D. TERM. 
1* through ^D* 5", also identified by nuarersls 57 

through SI, respectively in FIG. 2- The IAN controller 56 
in accordance tfith the described hierarchical operation 
would exercica the faction of polling the addresses of 
25 possible date terminals £7 thxough 61. In a first 

alternate oaabodi sent , the LAB controller may also poll the 
lob- power transceiver 25 of the communication device 55. 
The LAN controller's function of polling 'the 1AH device is 
a deviation from the preferred hierarchical communication, 
30 in that the coEounication device 55 iK the linx or 

interface te the nert higher :evel cossun ice t i on , As such 
the colour. i ca t i on device 5 5 say be preferred to control 
its ovri operation, as described in the foi loving alternate 
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enbodi^ent «. 

k second alternate osbed i next of operation 
places the cciicsnnicaticr. device 55 cn c, sec and level of 
the data or cansiunicatian syrrtei* 10, Accordingly, the LAN 
5 controller pells only the data t^r^ifcal dovicc& 57 through 
61 in low power radio frequency ccmunication . The IAN 
controller receives data cess&gas in response to such 
polling operation , Bind relays the* d&ta in accordance with 
received addresses of data sassagas and stores those of 
10 the received d^ta that are to be further communicated 

within the da'ca cycrtcs 10- The ccsarjnication d&vic£ 55 in 
this latter ezabodissnt also contains a protocol for 
polling data terninal devices- Accordingly , t&e 
eozmtmication device 55 selectively polls or addresses the 
15 LAN controller 56. Upon receipt of a i ^r^hsJce* signal 
indicating a message tc he trams2iittad to the 
conzatmication device 55, hence to be "uploaded within the 
hierarchy of the data ccaasunicatien rcy&tGs: 10, the IAN 
controller transmits to the communication device 55. 
20 Thus, in this latter eshodii^nt , the L&N controller 56 
functions as a ccxsamiication device as describee herein, 
accept that both the active polling function szisd the 
passive function of being polled or addressed vith a 
message transpires over the sase, lav power transceiver 

25 25. 

In accordance with a ^soft* cospiizuz; of the dats 
terminal devices cf ths data system 10 in general, a 
device vhich" is not functional within ths L«2S is also net 
locgsd cn, &o that the. afcsfcttco of any on# cf the data 
30 tsrsira:! devices frcs the L&S dcas not generally affect 
-che osretior. cf the regaining data terminal devices 
vithin the LaN * Consequently, it is possible tc remove 
the ccESunie&tion device 55 temporarily £ros the LAK 
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identified in FIG- 2 by the numeral 62, without affecting 
the operation of the LAN 62* In the latter alternate 
embodiment the ccraiunication device 55 .is further capable 
of selectively addressing and polling a plurality of LAN 
5 controllers 56. This latter operation permits several 
identical coaibinations of data terminals to be controlled 
selectively by the coxaaunicatioti device 55 via separate 
IAN controllers 56- 

A temporary removal or deactivation of the 
10 communication device 55 also temporarily interrupts 
ceaaunication with the host computer 11 via the 
communications interface 15 « Such interruption stay be a 
desired condition for certain systan configurations in 
which the nuaber of the communication devices 55 which nay 
15 be addressed is limited, A single communication device 55 
nay then selectively he switched between lANs to upload 
data to the host computer 11 from isore than one IAN 
without interruption of the continuous operation of the 
LAHs. 

20 A particular aiode of operation of a first or low 

lsvel consunication may be explained in reference to FIG. 
1. The nod£ is one in which the cosnrunication device IS 
controls the L&£ and relays data Eeasagea to the data 
terminal devices 33 though 39. In operation, the 

25 coisawRieation device 13 ccEaunicateE vith the data 

t&rslft&Xs 33 -through 33 by, for esraxple , sequentially 
selling -aaah available address that say b© populated by 
ones of the data terminals to establish whether data are 
ready to be s^bsitted by a respective one of the terminals 

30 Doilad. If the respective data terminal polled has; a data 
aasssse available; the data are transmitted frera th& 
respective data terminal and reeaived by the corsunication 
device 13. Similarly # yhen da*ta are to ba transmitted 
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from the communication device 18 to one of the data 
terminals 33 through 39, a presence ^andshaKe^ signal may 
first be received from a specifically addressed one of the 
data terminals. The data massage is then transmitted by 

5 the communication device IS * Tfcile the transmitted dara 
message may be received by the respective transceivers 25 
of any and all of the data terminals present, the message 
is typically addressed in a manner to be uniquely 
identified only by one of the data terminals* The 

10 protocol may permit also simultaneous transmissions to 

more than one of the data terminals* For example, it may 
be desired to send a data message simultaneously to the 
printer 38 and to the display 37. The protocol may be 
configured to recognise a certain data message from the 

15 keyboard 35 to address a re-transmitted data message to be 
received and applied simultaneously by the printer 38 and 
the display 37 as a simultaneous data message 
communication. It nay slso ba desired to broadcast" to 
all of the data terminal devices within the IAN. An 

20 example of 3uch a broadcast message than may be desirable 
under certain circumstances would be a general ^ reset* 
command communicated simultaneously to all devices within 
the IAK. 

The keyboard 35 transmits through its 
25 transceiver 25 the data message to the communication 

device 13. ftfc the communication device IS, the protocol 
identifies the received data message as having originated 
at the Keyboard 35, Thus, the data, message may be stored 
in the memory module 30 and may also be re- transmitted to 
3C the displav 37. In effect, the keyboard has communicatee 
data to 'the display 37 „ Additionally, the data have also 
been stored in the communication device IS for further 
processing nr transmission. The described operation 
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pertaining to communication between the data conaunication 
device 18 and the data terminals 33 through 3 9 is referred 
to as first level communication. The described first 
level communication is the low power, ahort range 
5 coaiaimication- 

The flow diagram of FIG. S illustrates *s an 
example a polling type Eicde of cosiaunicating with both 
high and lew power data message transmissions and 
receptions* For an understanding of the following 
10 description of major coionunication steps, reference may be 
made FIG. 1. The described soda of operation of the 
communication device IE does, however, also apply to the 
comsunicatiQn device 55. In accordances* vith the 
hierarchical data coamtmicat-ion set forth herein/ the 
15 polling referred to herein transpires preferably in a 

^downward 17 directed ssode. As an e^asple, in a multi level 
coxESunication 3ystes, the higher level Bay be a * third* 
level. Thus, the third level cossiunication device say 
poll on a third level a plurality of second level 
2 0 coiasKiriieafcica devices* In turn, the socond level 

conEnuaicatiost devices, tfhich aay be th© communications 
interface 15, TOUld poll on a respectively second level a 
plurality of first l&vel cosfflanicatioa devices , such as 
the cosnaznication device IS. The ccasasaunication device 13, 
25 in tur^j polls on a first or lowest level of communication 
t&e data terminals 33 through. 39. It should be 
understood thst £ protocol according to wfeicfc a plurality 
of da'ca teralraals are polled is but on& of a nusker of 
a&ceptsbie protocols according to vjhiefc data za&y b-. 
30 selectively ew^usicaisfi ssong such data terminals., other 
protocols also wall fcaews ansl have been used in 
addressing selected or.es of a plurality of data terminals. 
Jk^iong protocol types which are Shoot* in the art and which 
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nay he Gaployeci for Iiu* coannnication are, for example, 
contention type protocols- For example*, a "carrier s^nsc 
multiple access" ("CSH**) protocol is a contention 
protocol which aay be used in a L&N. It z&ay desirable 
5 to substitute a contention type protocol for data terminal 
device polling in certain inplaiaont&tioiiis of tiie 
invention. 

The flow diagram in FIG. 6 illustrates for 
e^anple a pattern of communication on a first or lowest 
10 level, such as between the coinxuni cation device 18 and the 
data terminal devices 33 through 39, and communication to 
its next higher level. Beginning at the top of the flow 
chare, ono. of the low level devices is polled. fthen data 
are ready to be transmitted by one of the data terminal 
15 devices, for example the cs.ro reader 23, c 'd£ta reedy* is 
answered in the affirmative and the cosssusiiefctioi: device 
IS receives date from the reader in fans of a first level 
radio frsgu-ancy transmission. The received data mssssge 
typically including at Isast one address code and data 
2 0 codas is stored in ths ssaaory aoduiet 30 (s®e FIG. 3). 

A following stap is identifiad sus a protocol 
check o The coaaauni cation device 13 needs to dotsrmine 
vhat to dc *tth th<s received dat*> ass&age or information. 
Thft s tap 57 interpret address and protocol 5, refers to 
2 3 obtaining rating information f res an addrsss cods portion 
in a chad: zgzinzt prsgr&n instructions r©fo*r"r©d to as 
^protocol** For asraapl©, if the received data saessag© 1st 
an input free the card rsafissr 33, the information say need 
transmitted to then host computer 11 for 
3C verification 4 The feilc^ing test £taps shov results 
dictated hy the programed protocol in light of the 
Address- inf ©:rarcittr. cf the: dar£ ass Bags, 

In that 7.hfc fr s.6dr€iSB 3 :od£ nay danota net only 
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origin but stlsc destination inf ora&tion, the 'address* may 
be considered indicative of routing information. Routing 
instructions inplen&nted in reference to the 
progra^sd protocol. With rosp&et tc the aacaapl*, the 
5 ^transmit* and "upload* queries ore answered in the 
affirmative p tho data nses&ge is read fron nesiary and 
transmitted on the next higher lovel , as indicated by the 
steps *raad address £ data* and "transmit K- level data*', 
Tha 21o4T chart depicted in FIG. 6 should be 
10 ursderstcod to be a simplification for illustrative 

purpoii^s of a representatives operational sequence of the 
communication davic® is. A typical simplification becomes 
apparent with respect to another example- A data message 
is receiv-ckd au described frets the keyboard 35. The 
15 protocol say, for example, provide for the received data 
to &® transmitted on the first or lowest level to the 
display 37. &iso, th® ^d&ta" aay hav* represented a query 
frcms that Keyboard to th« host computer requesting a 
currant priest on ex, itca number transmitted in the data 
20 portion of the data aasssge. & query code in the address 
det&saixios that the ciate need to b<s cocxirji ica tad to the 
host computer 11. Thus, the ''upload? ^ question is then 
ans^arscl in &oth thru negative and the affirmative , such 
that th© data aasssge say bs transsiittcd under "transmit 
2 5 L-I<W3l data* tc the display and also vie the *transxit 
H-a^val d&ta- vis; the co^unicatiens interface 15 to the 
host s^^t&r* 

iLsTcItarnativa procedure say £.sai^n first level 
or first order cassainiefitien prioritise. Accordingly; in 
30 the last e^s^rpiG, the receipt by t&s co^siunication device 
13 froa the hsyboard 35 is addressed ar,d transmitted 
without delay tc the display 37 to £.llo« the request to be 
visu&Llv verified before an address Instruction is 
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executed to transsit as an ^upload* via the coaasaunications 
interface 15 to the host computer 11. In general, a 
protocol giving first level communication priority is 
preferred. The data terminal devices 33 through 39 are 
5 typically expected to interact as a local system through 
the ^virtual LAN*. Thus, delays in transmitting data from 
the keyboard 3 5 to the display 37 tfithin the same level 
may be undesirable. A delay of reasonable length in 
receiving a reply froa the host computer 11 may typically 
10 ha sxp&otBd. Typically the coxaaunications interface 15, 
as sshovn in FIG. 3, would serve a substantial mua&er of 
similar coscaunication devices 18, generating opportunities 
for short transmission delays to some of the communication 
devices IS . 

15 In reference to the polling operation shown in 

the flow diagram of FIG. S, after having polled one of the 
data terminal devices with the result of no data ready, 
the protocol auay cause the eoasaunication device to check 

whether the coiseunications interface 15 is ready to 
20 download a data message to the respective communication 
device IS. If th© gaary is negative, tfce polling of the 
data terminal devicas continues. If the -check of second 
level data waiting (*E-I3V. ZKSERSUFT?*) is angered in 
the affirmative, the coamanication device IB receives the 
2 5 data s^sGage; stores its address ancl date portions and 

contifjttSG to process the received d£ta ssessago i» a manner 
described tfith rsspsst to the r&caipt of a low level or 
first lave! <£*at£ ssssags. 

Flc?o s illustrates further the hierarchy of the 
30 high poorer, los? power (MaaEnicfction afid ^ resulting 

multiple of operations possible tfithin the data system 10. 
In the s chase tic representation of th<s csta ssystea io in 
JIQ 3 e ; th© high pe^er transceiver 17 of th& 
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cossrcnications interface 15 is operated in a nultiplsx 
ciode in **hich the communications interface 15 is capable 
of addressing a predetermined nu3±>er r for example sixteen, 
o£ the coursro-iiication devices 13. 7h© devices 13 are 
5 ^e^erally located remote froza each other. Each of the 
devices 18 is typically an active receiving unit within a 
separate L3N. Thus, each of the UNs ^ouid contain one or 
sore lev; poorer transceiver 25, each lev power transceiver 
25 representing a terminal of a communication link to a 
10 respective data terminal device ("ALT"), which nay be any 
of the teraincil devices described or referred to heroin. 
The* coE&uXiicaticns interface 15 controls data 
CQSiaiinicat ion between any of a plurality of LMs and the 
respective host cozaputer 11. A cozaatunication link 65 
15 b<at-e7&em the coaaaunications interface 15 and the host 
conp?2t©r may be a data conductor such as the data 
conductor 3.2 referred to with r&apect to FIG, 1, or the 
UraJc 85 H^y £>e one of a msaber of links; of yet a third 
level cf multiplexing to the host computer 11. In either 
20 case, the CQBBUfticstions interface 15 relays data messages 
based on instructions fro© tha host ccap^tor 11 to the 
complication devices IS and their respective LABs. 

FX3» 10 illustrates a Sinrther alternate 
ffifec&i&ant the data ©ysteo 3.0 described with respect to 
25 ?2G3« 1, 2 siM 8. la particular, FIG. 10 illustrates 
r>35bc£2.2tics2.Iy s;s2kstitaati©ri of a data terminal and 
ss^^icafcic--: device 7Q Sse 8 the GosaunicstisR devices 18 

55 illustrated in 3TGS. 1 &a£ s a? ?SG. 2, 
resjMcfe ively. Th® data fcsrainal and cosas^nicatior- device 
3 0 7£ ssc^ineG ^rith ths fs^ duress ami 2«acticr*s of "the 

^revioualy d-sscrift&d e^^^ic&tio^ device 18 2* display 
dsvica 3? f such an LCD display device, and a keyboard 3 5 
which My be an alpha-rsrais'S'ic lt©y&oard and nay include in 
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addition keys which double as function keys in accordance 
with current practice for data terminals • 

The diagrammatic tolock representation of a 
W MICRC PROCESSOR £ KSEORY* 7 circuit 71 would typically 
5 include the microprocessor 29, the RAM nenory 30, the ROM 
memory 31 amd isit&rccztfiGcting portions of the data bus 31 
as hereinbefore described. The nicrcprocesscr 29 may be 
modified as already described to include at least one 
additional processor circuit, while the laeaory 30 may be 
10 expanded to support within 'the device 70 data storage and 
processing functions of a computer. The & F*JR ff battery 
pack 26 is desirably coupled to pover all functions of the 
device 7 0 via data arid pcraer bus 72. 

Tae device 70 say be port&ble in 'the sense of 
15 being carried about by a person while such person may 

actually he operating the device 70- Such operation may 
ha active comunicat ion with one or more of the data 
terminal devic&s 3 3 through 39 via the low power 
transceiver 25, Alternatively , the person nay be 
2 0 conmunic&ting via the high power transceivers 17 with, for 
cgssassple, the host computer 11? or in the absence of 
communication with the latter , by working 'the keyboard to 
process (tats locally « The device saay also be considered 
portable in the sens® of bsing counted or installed in a 
2 5 vehicle (not Efcam) , such as a delivery route truck. 

Also, in warehouse type oparaticras, t&e device 70 may be 
i-r/tallsd on £ fcr^lift vehicle to cwasaunicat® with one or 
sore data fcesrainal devices 3 3 through 39. 

The device 7C\- csraesusnfcly , snh^ncss th& 
30 operation s£ the sc'^iini cation device 13. As 'the 
coiz-aunication ctevica 13; the fisvics 70 supports the 
dsseriieel LAIv typs operations first, lev pcr^er level 
coE3unic£tior-s, or sy relaying data as©cag©s by converting 
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io^j pov'er radio frequency communications to high power 
radio frequency communications or vice versa, in 
addition, the device 70 functions as a local data 
processing station. The data processing enhancement may 
5 be of particular importance vhen mobile operation froi a 
vehicle is desired and the device 70 is temporarily out of 
communication range even on the high power communication 
channel of the transceiver 17. 

The device 70 has the further advantage of 
10 allowing resident data to be manually changed in 
accordance with changed conditions which may be 
encountered on a real time basis. For example in 
inventory control operations, the device 70 may contain 
all initial dat£ relating to merchandise items in a 
15 warehouse* As a Lfttf controller 9 the data terainal may 
communicate on a lotf level with a plurality of the data 
terminal devices 35 relaying data to the device 70, while 
the person operating the device 70 siay supervise an 
inventory talcing operation. Simultaneously with being 
20 cable to send instructions to operators of the data 

terminal devices 39 F the operator of the device 7 0 may 
access th© data base within the device 7 0 1 compare 
received data and ^ake decisions regarding variations or 
discrepancies deduced fcoa the receive data. Similarly, 
25 oss a delivery rcafce, the driver of a delivery vehicle may 
bcD e&La te efcassg© an ordar and provide t&a recipient of 
such order uitb an updated invoice. The ^da-bad 
iEferaation we^ld be storad in the sesLory of 'the circuit 
71 -:cr suiMSoq?*®n£ t3?an&£er to th® host computer 11 or 
3v ©t&er data storage or processing nc&ns a© ssay b<a desired, 
various other applications sisiiar to these; examples 
alrscdy d-escrifced say realised vh&a #ith th© 
erAiencesentij of tiie datia terminal and coscauniestien device 
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70. 

A further enhancement of the data system 10 
vhicfa particularly relatee to the usefulness of the low 
power data teminal device 39 is found in an alternate 
5 esihodiment of the device 39. On a selective basis, the 
device 39 may be provided with a further cczmunicaticn 
device 74, in addition or as part of the transceiver 25 , 
such as is indicated for Gxa&ple in FIG* 10* The device 
permits a data entry and scanner device 75 which may 
10 functionally be part of the data terminal device 3 9 to 
become independently mobile with respect thereto. 
Referring to FIG, 11, there is shown a simplified 
representation of a data entry and scanner device 75- The 
data entry and scanner device 75 includes sooe features 
15 similar to those of the data entry module 47. However, in 
distinction ever the data entry module 47 Ghown in FIG » 
5, the data entry and scanner de\*ice 75 includes a data 
input and coTnnsunicatien circuit module 76 which is 
canaunicativc&ly coupled to the cossaunication device 74 of 
2 0 a selected one of the data terminal device 39 to support 
wireless eosacurtication therewith. Various short range 
wireless communication means are Xr.cvn and commercially 
available tfhich say be utilised to cosraiuca'te data over a 
very short range , such as up to ten feet. Data 
2 5 coasunicatior. Bay be £y left? paver radio frequency over a 
special channel to the data terminal Sevirs 39 uhich is 
specially encoded for reception of data from the circuit 
aicdule 76, ether iscdes for comsuni eating data to the data 
terminal device 39 say, for e^aspie, include an ultrasonic 
2 0 signal carrier *?sv<s. It is understood 'that the designated 
data terminal would h# equipped with a compatible carrier 
^V3 transducer or receiver 74 to receive the data 
ccsziur.icc.ticn frois the data entry and scanner device 75. 
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O titer sources for short rejige communication nay become 
available. 

The data entry and scanner device 75 further 
includes a scanner head 77. The seamier h&ad 77 shown in 
5 FIG. II is deemed representative of any of a nonber of 
known types of scanners, such as wand types, laser types 
or flash types which nay be used in accordance herewith. 
Praferably, tha device 75 say include a keyboard 78, and a 
display 79* The keyboard 73 may b<* an alphanumeric 
10 Keyboard and may b<* identical to the previously referred 
to keyboard 35* Th-& display 79 desirably is an LCD 
display because of the 1g*j power requirements for that 
type of display* The* display 79 typically night b& 
functional tc display numerals or characters in hunan- 
15 readable format of codes read toy th© scanner head 0 An 
operator say taen verify 'the data prior to transmitting 
then to the ras^active data terminal dsvic© 33- 

In case of an error in the data read by the 
scanner head 77, or in case ax an inability of 'the scanner 
20 head 77 to recognise tha codias representing tha date to be 
read, an operator c2 ths cLerYica 75 aay correct , override 
or enter eLata into tho device and verify their correctness 
from the display 7S* SecEuac the device 75 is a. self 
contained unit, the keyboard 73, display 79 and the data 
25 etfrtry arc coEaunicat ion nodule 78 ar& operated by an on- 
board p-ov&z ssrurce , s^tch as a battery 40, vaich preferably 
say be rechargeable. Tha device is savable and uosbla 
within its flsseticaal ccEsrtun i ca t i on ranc^ independently of 
the rsspecrtiva device 39. The us<s say !>s restricted :o 
3C ana sovesesvfc eg an sparator whan 'the operator carries the 
device 3 9 cn a holt, similar tc the dsvicss 39 shevm in 
-fXQ o 5 . or ths independent range of aovaasnt with respect 
to the errrsspending device 39 siay cixtond to a reasonable 
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range of several feet, such as when the scanner is used 
away from a forklift truck and the device 39 is scunted on 
such truck;. 

Between -uses the device 75 nay be returned to a 
5 receptacle or holster 81 shown in FIG. 11 in phantom 

lines- The holster 81 nay be saounted in a vehicle or may 
be carried on a person's belt 22. Ab a particular 
feature, the hole tor si is preferably provided with a 
battery pack of generally considerable power carrying 
10 capacity/ such as a rechargeable battery 26, also labeled s 
"PWB*. Terminals of the battery 26 nay be coupled 
electrically through £ base S3 to sraSe contact through the 
holster 31 with external contacts 35 of the device 75. 
The contacts 85 are in turn coupled electrically to the 
15 rechargeable battery 40 of the device 75. Thus, during 
periods of non-use, the power source or battery 40 of the 
device 75 may be recharged. Such a provision £or 
recharging the battery 40 permits the size of the battery 
40, its weight and ths size and total weight of the device 
20 7 5 to regain comparatively small while extending the time 
of use of the device 75. 

TIG. 12 shows somewhat simplified an pictorial 
illustration of a receptacle or holster 31 for the data 
^ntry and scanner device 75. The base 33 of the holster 
25 SI is show* to cent a in on its underside S£ a retainer slot 
S7 as a representative means for roleasably receiving the 
battery pack 26. A quick exchange of "the battery pack 26 
for a fully ch&rgee battery pack 26 further extends the 
usefulness oi the device 75 . &n upright guide veil 89 
30 cooperates trith front guides 90 and 91 to forrs a seat or 
socket of the holster 31 for retaining the device 75 
during nonius©, it the holster 81 in to be tfora cn a 
serson 'S belt 22, the b^lt say be attached to an outer 
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surface of the upright guide wall 39. A recess or 
depression 94 which iaay extend the entire length of an 
inner surface of the upright guide wall 39 would provide 
protection to the keys of the keyboard 7 3 and prevent 
5 accidental data entry or transmission when the device 7 5 
is inserted into the holster. Th® described holster is 
merely given as an exanple of a receptacle for the 
described data entry and scanner device 75, to illustrate 
a convenient means for retaining the device 75 and for 
10 recharging the battery 40 during periods of non-use of the 
device. 

various other changes and modifications in the 
structure, arrangement ana applications of the described 
embodiments are possible without departing ffron the spirit 
15 and scope of the invention. 
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gKAT IS CIAIHED IS: 



i, A multi-level digital date, communication 

systea inducing: 

an least on& dat* comuiiication device 
comprising Beans for proems ing digital data m**s*ag<*s 
having address codes and data codes and tor routing said 
data messages in response to instructions:! codes; 

nezns for storing digital data messages coupled 
to said processing seans? 

first means for cossaunicating said data messages 
as first type radio frequency tranroisc-ion. signals; and 

second s^ans for cozccrcLn ica t isig said data 
messages as second type radio frequency transmission 
signals ; 

said first and second radio frequency 
coamunication 2aeans b^ing eommnieatively coupled to said 
processing se&ns for selectively transmitting and. 
receiving data messages to and frcn each of said first and 
second radio frequency ccrssuriication 3ear*s: 

aH least one first type data terminal device 
ccnorising first coisnunicaticn means for comaunicating 
said data messages as said first typa radio frequency 
t ranszL i ss i on sr. igna 1 3 r and 

s&ans, coupled to said first coraaanicatior. fcfcans 
of said data- terminal device r for transducing data signals 
of data nessagss of codification bstarosn said at least 
cr.a data eoacsur.ication device, and said at least one first 
typs data terminal device; and 

at least one data communication interface device 
comprising second aeans for conrranicat in? said cara 



WO 91/03084 



PCT/DS91/0S234 



-40- 

messages at said second type radio frequency transmission 
signals. 

2. A communication system according to claim 

1, wherein the at least one data communication device is 2. 
portable device, further comprising: 

a self contained electrical power source 
electrically coupled respectively to said processing 
neans, said storage rsee-Jis and said first and second radio 
frequency communication s:eans. 

3. A coacsun ica.t ion systoa according to claim 

2, vherein said at least one portable data coEnuiiication 
device further comprises sa&ris for receiving power from an 
external paver source as an alternative power source to 
said self contained power source - 

4. A coxsaunicstion system according to claim 
2, wherein said first radio frequency coraunication means 
of said at laast one data coEisunication device and of said 
at least one data terminal device are low pou^r 
transceivers operatic on a Sirst channel over a first 
range; and 

said second radio frequency corsssamicaticn neans 
of said at laast one data coimunication interface device 
and cf ca id at laast one coz sun i cat ion device ^re high 
»w©r transceivers operable 2Tl & second channel ever a 
second range* 

5, A ^c^iiUwicati^n system according t-- cleiin 
4, therein said at l^ast enn first type data terminal 
device is s plurality cf first typs dets terrains! devices, 
said plurality cf first type data -csrsinal devices being 
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co^unicatively coupled via s&id low power transceivers 
operable on said first channel upon becoming located 
within said first range, 

6. A cosaawiication system according to claim 
5, wherein each of said first data terminal devices 
further comprises means for processing said data messages 
having a first predetermined address code and dsta codes 
and for addressing data B^ssages with e second 
DreaetanLined address code in response to instructional 
codes, and means for storing digital data messages coupled 
to said processing salons* 

7 c h coBsauniceition system according to claia 
5, wherein a one of the croup consisting of said plurality 
of first type data terminal devices communicatively 
coupled to a selected one of said ttata communication 
devices and said selected data cosaaunication device 
includes means for controlling communication among said 
lew power transceivers operable within said first range 
from said selected one of said devices- 

8. A communication system according tc claim 
7 , wherein S£id zaeans for controlling comranioation a&ong 
said lov pother transceivers comprises steans for storing 
program instructions , said program instruction storing 
seans being espied to ths processing means of said one 
device, said" program instruction storing asans including 
stored instruction c~des fcr selectively adding 
predetermined address codas, to at laaat portions of 
received date ness-ces -rvd for directing said addressed 
portions tc fee ra-trsnsaittsd as d^ta messages through the 
lov oob-er transceiver of 35.id one device™ 
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9 . a communication systen according to claim 

I, wherein s 

said at least one data communication device is a 
plurality of data communication devices; 

said at least one first type data terminal 
device is a plurality of first type date terminal devices, 
at least one of said plurality of first type data terminal 
devices being communicatively coupled to each of said data 
cosoaunication devices via said first radio frequency 
communication means operable on said first channel; and 

said second means of said at least one data 
communication interface device for cassaunicating said data 
messages at said second type radio frequency transmission 
signals comprises means for selectively addressing data 
messages to ar.y of said plurality of data communication 
devices. 

10. k communication system according to claim 
9, wherein the plurality of data cozcsunication devices are 
portable devices, each further conprisin^: 

a s<aif contained electrical power source 
electrically coupled respectively to sr.aid processing 
sseans, said s/coraga sieans and said first and second radio 
frequency cc^jaunication s-eans, 

11. A coi^Taztication system according to claiia 

said first radic £ regency coiajsamication taeans 
of said plurality of data cosaunication desvioas and of 
said .plurality of data terminal devisesjarp lotf po*?er 
transceivers cp-srabic on £ first charge! v. a first range, 
and 

said second rs.dio frequency ^ox^unication aeans 



WO 92/32884 



<H59!/f' 234 



of said st least on<e data communication interface device 
and of said plurality of TOCTunication devices are high 
power transceivers operable on a second cfcsnn©! over a 
second range. 

12. A communication systen according to claim 

11, therein said at least one first type data terminal 
device being coisnunicatively coupled to e^ch of said 
plurality of data communication devices* is a plurality of 
the first type data transanal devices, caid first type data 
terminal devices being coscaunicativoly coupled to ttie 
respective one ot the data: communication devices via said 
low poorer transceivers operable on said first channel upon 
becoming located vifchin said first ramgo of the respective 
one of said data ©oxianunic&tion devices. 

13. A cosaaunication systam according to claim 

12, wherein &&ch of said data tersdna! davice© further 
coxaprises seans for processing said data xoa&s&ges having a 
first predeterzuinad address cede and data codes and for 
addressing data messages oith a second predetermined 
address code in response to instructional codes t and means 
for storing digital data sessaqss coupled to &eid 
processing aeans. 

14 „ A coSEsuzsic&tion systsss according to clain 

13, >/b,sreir. a one sfi & grcup consisting of said plurality 
of first tvpa dats terminal devious coxsunioatively 
coupled to & selected on a of ssid data coiznunication 
devices and 3 a id co^sunisation device includes saaans for 
controlling coiaaunication anon? said lev power 
transeeivsrs op-arstbie vithin said first range fron said 
one of said devices. 
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15* A ccissunicction system according to claim 
14, wherein ssid scans for controlling cooaunic&tion among 
said lev pever transceivers comprises means for storing 
program instructions, said program instruction storing 
seans being coupled to the processing maans of said one 
device, said program instruction storing aeans including 
stored instruction codes for adding an address code to at 
least portions of received data nessages and for directing 
said addressed portions for re-trensaission as data 
messages to t±ie lov power transceiver of said one device, 

IS, h communication system according to claim 
15, fTartker comprising a central data processing station, 
and said at least one data coacrenication interface device 
further comprising scans for relaying data, messages 
between &aid central date processing station and at least 
one ox said data ecmunication devices. 

17. A data coaa^n icat ion system comprising the 
combination of; 

at least one first type d&ta terminal device 
including first :&®&7i% for cozasiunicating digital data 
nsssages having address codes and data codes at first type 
radio frequency transmission signals p and 

soajiG. coupled to said first rsdio frequency 
csasmsnicxitior* hearts of said data tcminal device, for 
trsr-r^auci^s data sisp&ls? and 

a dats ccsEsur.iMt icn devise including first 
s^aas for comz^is&tin? lat& s^ssafCG at s^id first type 
radio frsc^aney transaiss lor: signals, said firs?>t radio 
f-equoncy co^^r.icetion saans of c^.id data cosoaunication 
davica ar-d said first radie fsrecpiwiey consKanication means 
cf sai£ a- l^ast one ^ta terminal device constituting a 
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radio frequency coasaunicstion lin3c between said at least 
one data terainax device and said data communication 
device; 

means, coasunicatively coupled to said first 
radio frequency communication neans of said corraur.ication 
device, for processing data messages? 

saans for routing date seas&cjes in response to 
predetermined address and instructional codes to said 
first radio frequency cossunication s©ans of (said 
coraattnication device for cosnunication over said link to 
said at least one data terminal device, 

s&eans, coupled to said processing asans, for 
storing digital data including procoesod digital data and 
digital data siess&g^s , and 

second means for communicating data messages at 
second type radio frequency transmission signals, said 
second radio frequency cossaunicat ion scans being 
cemaunicatively coupled to said processing means. 

18- k conaunicratisn system according to claim 
17, wherein said transducing a&ans of said at least one 
first type data terminal comprises an input a©ans for 
receiving instructional impulses of a first fora 2 rasa 
outside of th© c«Mffiwnicat£on system and for translating 
said instructional tepultMS into digital electrical 
afidsr^-ffirj &?id <5sts osdes. 

IS", a csssunicati^R sr^&tea according to eiaiis 
is, wfcarein said receiving and translating input ssans 
c©aprisas ss agnatic card reader and the instructional 
icpulscw of a first form are agnatic data pulses to be 
translated sy an eioctro^gnst is transducer into digital 
electrical a*Ar*£» data sc^s. 
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20. & coTDnunica'cion systGE according to claim 
13, wherein said receiving and translating input rteans 
cosaprises a photoelectric scantier including means for 
translating scanned indicia into digital fclsctrical 
address and data codes. 

21. h data ccEsunication &ysrfc*ffi according to 
claiza 20, wherein the at least ona firsrt type data 
terminal d<avic& comprises means for cosinnm i ca t i ve 1 y 
coupling said'sc^n^er and said data terminal via 2 
vireless cossninication linlc, th<s scanner comprising a 
self-cositainod paver source enabling tha scanner to be 
independently acvable with respect to said data terminal 
device while cperstively coanunicating data to said dsta 
terminal device. 

22. A. data communication cry c ten according to 
clair, 21, furt&er comprising a holster for retaining said 
scanner , said hoistsr comprising msans for recharging said 
self -contained power source of said scanner. 

22 • A data corrsur.ication system according to 
clais 21, ^-fesrsiri said scannar further comprises a display 
defies £nd a &ey&cH\rcL 

24. & data TC^jruracatiozi cystan according to 
claim 22; fur££Gr c ©uprising a holster for retaining said 
scanner, ssiS holst&r corjprirsing ceazts £sr recharging seiid 
-.el£~cer.tsin;*d pever source of said scanner. 

2E A £enm-.mic&tion systea according to claia 

17, yfher^in ssid trsnsr^acing aearis of said at least one 
first type eats t&rtninal ccspris^ an output &ss.ns for 
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receiving digital alfcctrical addr<i£& and data ccd££ from 
within said ecmminicatior: systan sm& for translating said 
Eddres© a-nd data codas into instructional or visually 
discernible data identifiable: frcs: outside tho 
eomuBicaticn system* 

26- & cosffiunication ssystcn according to cl&iB 
25, vheredn reeaivizg and translating output neans 

comprises & be~r coda printer fez printing bar code lab*!*. 

2? . & ccmsunication s/staas according to claims 
25, therein said receiving aaJ ^r^fflartiag output a&ans 
cwnispris*** a visual display of a^pttE^xLeri ::al d&ra in 
hmoan ridable fors- 

2E. A co33sronic^ticr, ay©*?, a *ecordi^g to claia 
17, wherein s^id transducing iess^s of said at least one 
first typs data terminal coaprissG at least one input 
naear.s for receiving instruct io;*&i ispul&es fron outside of 
•the communication systaja an^ at lo^st one output ssaans for 
receiving digital electrical a^dr^ss and data codes frcta 
within said eoEG5»i£eatier. systes &e£ for translating said 
address sr^d data codes into instructional cr visually 
discernible data indicia- 

2£- A cosssur-ic&tioa system according to clain 
28, vharein said at least one data fcsrx&inal device 
comprises a fcaad >v3id tszaisal portion, a belt carried 
terminal portion end a Dans for electrically ajid 
coassunicativaiy coupling s^id aand iiald portion to said 
belt carried terminal psrtisn- said 'celt carried terminal 
portion supporting &si£ first: radio frequency 
coscsunieation aaarts ©1 aaiS at least ens dat* -^r.-inal 
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davicc: and further comprising a self contained power 
source, sale self contained power ccurco. being 
electrically coupled to said first communication neans 
and, through said &l&ctricsl and coir^unieative coupling 
moans ? to said hand held terminal portion* 

30, ci ccarmunication systezi according to claim 
17, wherein said data communication device comprises neans 
for couplingly receiving and engaging said at least one 
data terminal device, a first type power source coupled to 
and supplying electrical power to said first and second 
radio frequency coisnunication aeans of said date 
cozEEUii icat icn device, said processing means and said 
storing means, said data communication device further 
having contacts disposed adjacent said receiving and 
engaging s*aar»s, said contacts being electrically coupled 
to said first type potfur source, and wherein said at least 
one data terminal device coznprisas a second typ<s 
rechargeable po^er sources coupled and supplying power to 
said first radio freaqu-sncy coasznunication asanc of said at 
least one data tersiinal device and to said sparse for 
transducing data signals, said at least one data terminal 
davisG further comprising ©sternal ©lesetrieal contacts 
eonplesaentary to said contacts of said data ccrssunication 
device to establish electrical connection upon engagement 

&-nid least ens data terminal fievica wite said data 
ccssssffiicatiois device tfhsrahy said first type power source 
yili be fcna&£sd to recharge said second type po^ar source 
of said at least ©a® data terminal device. 

31a Jv ce^zzi^ni nation system according to clais 
Z0 P therein said transducing sitaans of sale at least one 
data terminal cotrcrises. at least ©no input Ecisns for 
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receiving instructional impulses froa outside of the 
communication system and at least one output a&ans for 
receiving digital electrical address and data codes fron 
within said ccrmunication systen and fcr translating said 
address and data codes into visually discernible data 
indicia. 

22 . A cenraunication system according to claim 
31, wUcrein said data cosasunication dovice includes means 
for attacking said data communication device to a belt of 
a user, and therein said input and output zseans of said at 
least one data terminal davice comprise a keyboard and 
alpha-numerical display. 

33- A data corcaunication device comprising: 

lagans for processing digital data messages 
having address codes and data code© and for routing said 
data messages in response to instructional codes; 

means for storing digital data messages coupled 
to said processing sse&ns; 

first si<*ans for communicating said data -messages 
at first 'type, radio frequency transmission signals; and 

second Beans for cozsnunication said data 
messages sit second typ© radio frequency transmission 
signals? 

said first and second radio frequency 
coBSunic&tion sean£ being corauadcatively coupled to said 
processing saans for selectively transmitting and 
receiving data sessages to and fros each of said first and 
second radio f recency cocsranieation scans. 

34 a A data ceEsur-icstion device according to 
cl&iv 33, further co^prisi^g; 
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a self contained electrical power source 
electrically coupled *co said processing astans, said 
storage means and said first and second radio frequency 
coaaunication means. 

35, A data communication device according to 
claim 34, further comprising meana for controlling 
communication asong a plurality of data terminal devices, 
said communication controlling ^eans including means for 
storing program ins tactions, said program instructions 
storing moans being coupled to the processing iseans of 
said selected one device, said program instructions 
storing means including stored instruction codes for 
adding selected address codes to at least portions of 
received data messages and for directing said selectively 
addressed portions for re- transmission as data messages to 
a sffilfcctefi on© of the first and second radio frequency 
communication rosins. 

36 . A method of communicating data passages 
interactively by radio frequency transmissions among data 
terminal devices in proximity of ena another and to a 
rsssotcD host coapatar, tlie sstfacd comprising: 

csoasunicating dats rcessagec at a first radio 
frequency and at z low powar levai between any selected 
ona of naicl data tarsinal devices and a predetermined 

cosi'ur o 11 ing &ov i c^ ; 

rfi^aciarsscins selected anas of s^id data 
sessscicG received by said controlling device at said 
ccnr.ro! line? device, comv^icatinc; said rcr.-addraoscd data 
acasia^ 3 3aid s^rsliir.g device selectively to a first 
tvxs transmittal: fcr a lay p-cyar Isvel radio frequency 
••^^^^ic.si.or, to & BGiectod one- of said data terminal 
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devices and selectively to a second type transmitter for a 
high power level radio frequency transmission to the 
selected remote host computer. 

37. A sethod according to dais 36, wherein 
said controlling device is a ecimanication device 
comprising first type and cacond type 

transceivers including said first type and second type 
radio frecuency transmitters, respectively* and sa^dVmeans 
for control line coxraunication anong said i devices, and each 
of said data terminal devices includes a respective first 
type transceiver, said first type transceivers being 
operable to tr&nsziit and receive in first radio 

frequency coiaauni cations channel and said low power level, 
and said second type transceiver being operable to 
transmit and receive within a second channel different 
from said first channel and at a high power level, and 
wherein the remote host computer comprises a second type 
transceiver, the method further comprising: 

cosssunicating data xe&&ages within said second 
channel and said high po*?er level batvecsn said transceiver 
of said resets host computer and said corascnicaticn 
device, receiving selected ones of said data messages 
within s&id second channel ar.d said high pcr^er level by 
said coasunication device, and re-transzaitting ©aid 
selectively received second radio frequency d&t£ messages 
within said first channel and said lev po^er level to 
selected ones of said data terminals, 

38 r 2* sethod s£ sosaun ice ting digital data 
■ssssaoes between devices throughout a communication 
system ; the system including a plurality of first type 
date terainai da vices, at least one- first type 
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cosnsunication device, a second type data consnunication 
interface device and a data processing device 
ccumun ica t iv e 1 y coupled to said second t:ype dsta 
communication interface device, tha Bathed ccnprising: 

generating data massages for coazaunication from 
an originating device of said cosoaunication system tc a 
destination device of said coasmnicatior. system ; 

coiamunicating any data aassages generated by 
said first type data terminal devices at a first 
communication level to said at least one first type data 
communication device; 

communicating any date messages originating fron 
said data processing device through said date 
coasnznication interface device and at a second 
coaozsunication level to said at least one first: type data 
communication device; 

ro-addre^sing date messages received by said at 
least one first type data coasunication device to the 
respective destination device? and 

cormun i ca t inc? re~address<ad data messages front 
said first type data ccsarunication device at said first 
eocznsnieafcion lev<sl to the respective desrtinacion data 
terminal device, &a£ at said second cos&unication level 
thrown aaifi data communication interface device to the 
destination data process ir^ d&vic&. 
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39. A multi-level digital data communication system substantially 
as described with reference to Figs. 1-7 or Figs. 8-9 or Figs. 10-12 of 
the accompanying drawings. 

40. A method of conrauni eating data messages Interactively by 
radio frequency transmission among data terminal devices in proximity of 
one another and to a remote host computer, said method being 
substantially as described witti reference to Figs. 1-7 or Figs. 8-9 or 
figs. 10-12 of the accompanying drawings. 
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